Cambodia had changed from a net carbon sink in 1994 to a net emitter in 2000 where the highest contributor of GHG emissions was land use change and forestry (51%), followed by agriculture (45%), energy (4%), and waste (less than 1%). However, Cambodia has not formulated a concrete plan for GHG mitigation in the Agriculture, Forestry and Other Land-Use (AFOLU) sector. Therefore, it is an appropriate time to propose a scenario to assess GHG emissions and mitigation potential for this sector in Cambodia. This study applies AFOLU Bottom-up Model (AFOLU-B) to estimate GHG emissions and mitigation potential based on assumed socioeconomic indicators and on ongoing policies for the AFOLU sector through taking several constraints under mitigation cost and measures into account. The results yield that GHG emissions will change from a net carbon sink (0.94MtCO 2 eq.) in 2010 to a net emitter (13.98MtCO 2 eq.) in this sector in 2050. In the agricultural sector, the most effective mitigation measures are applied with the cost of less than 10US$/tCO 2 eq.; rice cultivation contributes the biggest share (87%), while in the land use change and forestry sector, the most plausible mitigation measures are applied with the cost of less than 50US$/tCO 2 eq.; reduced impact logging generates the largest mitigation potentials (99%) because of limited available land to apply plantations in the future. These findings are expected to provide insights for decision-makers to formulate climate change mitigation policy for the AFOLU sector.
INTRODUCTION:
To achieve the ultimate goal of the United Nations Framework Convention on Climate Change (UNFCCC), Parties should join with the world to protect the climate system on the basis of equity and in accordance with their common but differentiated responsibilities and respective capabilities 1) . On this, international communities agreed that this goal corresponds roughly to holding the increase in global average temperature below 2°C from pre-industrial levels 2) . Several studies have shown that a fragmentation and a delay in climate policy have a substantial effect on the cost and achievability of climate targets 3), 4) . Participation of non-Annex-I countries of the UNFCCC including Cambodia will be a key role to achieve the target and to keep the mitigation costs low for the target 3) . GHG emissions in Cambodia had changed from a net carbon sink in 1994 to a net emitter in 2000 5) .
The highest contributor of GHG emissions was Land Use, Land Use Change and Forestry (LULUCF), which accounted for 51%, followed by agriculture (45%), energy (4%), and waste (less than 1%) 5) . GHG emissions in the LULUCF sector mainly caused by the decrease of forest cover due to forest concessions granted by the government 6),7), 8) and all biomass carbon stock in forest was assumed to be emitted in the year of deforestation.
In order to mitigate GHG emissions from the AFOLU sector, the country has developed various policies and strategies such as sustainable agricultural management and strategic plan, national forest policy and programme, and livestock management strategic plan, etc. 9),10), 11) . However, Cambodia has not formulated a concrete plan for GHG emissions mitigation in the AFOLU sector since the government has given the high priority to economic development and poverty reduction 9, 12) and per capita GHG emissions were insignificant with only 0.23tCO 2 in 2000 5) . Besides, there is no study on the cost-benefit analysis of applying GHG mitigation measures so as to provide in-depth insights to the Government to prepare an appropriate GHG mitigation policy in the future. The analysis on possible mitigation amounts and minimum costs for Cambodia is useful to start discussion on her mitigation target, strategies and costs. Therefore, it is a good time to propose scenarios to assess GHG emissions and mitigation potential from the AFOLU sector in Cambodia.
The objectives of this study are (1) to propose and introduce the appropriate future alternatives of mitigating GHG emissions in the AFOLU sector from a view point of cost-effectiveness of mitigation measures for Cambodia; (2) to estimate GHG emissions and mitigation potential systematically and quantitatively, using the AFOLU-B model; and (3) to quantify indicators related with agriculture and land use management based on ongoing policies and used as inputs to the model to reflect real country situation. The quantifications were explained in the section 3.
METHODOLOGY (1) Overview
Leveraging the mitigation potential in the AFOLU sector is extremely important for Cambodia as this sector contributed more than 90% of total GHG emissions in 2000 5) . In addition, the implementation of mitigation measures in this sector can result in an improvement in land management, reducing deforestation and increasing reforestation and afforestation. Hence, the application of the AFOLU-B model 13) is expected to help assess mitigation options in the future in Cambodia.
(2) AFOLU Bottom-up Model for Emission Reduction
This study applied the AFOLU-B model to estimate GHG emissions and mitigation potential for the AFOLU sector in Cambodia. The model has been developed to assess abatement costs and emission reduction for the AFOLU sector at a country level 13) and has been applied to some Asian countries so far 14) , 15) . The model calculates GHG emissions and reduction potentials and abatement costs of individual mitigation measures at cost minimization under a given carbon price and assumed future agricultural production and land-use changes. The model incorporates detailed information of mitigation measures using the following inputs: 1) future assumptions of production in agricultural commodities and area of land-use change in a baseline case; 2) information on mitigation measures (e.g., cost, reduction effects, and life time); and 3) scenarios of financial allowance, which represent a willingness for emissions reduction. Future production level of the AFOLU sector is fixed, and cropland area and crop production amount and harvested area are assumed and input to the model. Yields (crop production per unit area) are calculated by dividing production by harvested area. To estimate the reduction or sequestration potential for each mitigation measure, the mitigation potential was annualized by dividing by the time the effect lasts. The time effect generally lasts after mitigation technologies applied and some of them can last for even longer time after the application.
In order to apply the model, some information in Cambodia is needed such as land use classifications, livestock population, crop yields, fertilizer consumption, etc. Given the limited country information, additional calculations and assumptions were made based on available data, historical trend, and professional insights as well as discussions with national experts. The data estimations and assumptions in this study were primarily based the relevant Government
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documents and a series of discussions with key Government officers and involved institutions to make the assumptions more precise, reliable and acceptable. The procedures to acquire the information were made in three steps.
First, relevant documents such as forest cover and management, agriculture production and management, livestock requirement and projection, and fertilizer consumption, etc. were collected from relevant institutions and subsequent discussions were made with key persons from respective institutions (Table 1) to ensure the validity and applicability of the collected information.
Second, a workshop on the "Advancement and Enhancement on Low Carbon Development Researches and Policies among Cambodia, Lao PDR, and Myanmar" was organized on 26 February 2015 in Phnom Penh, Cambodia aiming to disclose the preliminary estimation of the AFOLU sector and to collect further comments and inputs from the participants in order to improve the estimations. The workshop was attended by around 70 participants who were the representatives of Japan, Myanmar, and Cambodia.
Third, intensive interviews with relevant Government officials and experts were conducted in order to clarify assumptions and estimations.
(3) Framework of the scenarios
This study chose 2010 as the base year and 2050 as the target year. Two scenarios are assumed: 1) Baseline (BL) scenario without applying mitigation measures and 2) Countermeasure (CM) scenario with the application of mitigation measures to reduce GHG emissions. GHG mitigation potential is defined to be a difference of emissions between the two scenarios.
In the CM case, we assumed different costs: less than 0, 10, 20, 50, and 100US$/tCO 2 eq. to estimate economical potential and 100,000US$/tCO 2 eq. to estimate technical potential. Countermeasures are assumed to be applied after 2015. And we assumed that people who are currently working in agricultural, forestry and industrial sectors as well as people who currently don't engage with those sectors could work for mitigation countermeasures under mitigation policy in the future. 44) Cambodia has not developed the detail plan on land use classification and the information provided by Forestry Administration (MAFF).
Strategy for Natural Rubber Development in Cambodia (2011-2020) 46) ; National Forest Pogramme (NFP) (2010-2029) 6) H.E Chea Sam Ang, Deputy Director General of Forestry Administration (FA) of the Ministry of Agriculture, Forestry and Fisheries (MAFF) in 2013 7) Discussed about the forest cover target as set by the Government to maintain 60% by 2015 and the future plan to manage forests. The NFP is a very important document for the government to follow. The NFP doesn't only mean to ensure the sustainable forest management but also to enhance carbon sequestration and stock capacity. Discussed about the wetland situation in Cambodia and how the country defined the wetland area.
Fertilizer Annual Report on Fertilizer
Import and Export 48) Mr. Chhup Thavith, Officer of Dept.
of Planning and Statistics (MAFF) 35) Discussed the informaton on import and export of fertilizer and the reliability of the data.
Forest cover and Grassland

(4) Mitigation measures
The information on mitigation measures is collected from various international and domestic literatures, including the second national communication (SNC) 5) . Table 2 presents types of countermeasures and cost for the agricultural sector used in this study.
Technology is defined as a combination of agricultural production technology (main technology) and GHG mitigation technologies (additional technology). Characteristics of the measures including cost, mitigation effects, agricultural productivity and emission coefficient are calculated based on the combinations of the two technologies.
Parameters representing the characteristics of a technology are provided by multiplying the parameters of the characteristics of the main technologies and adjustment factors of additional technologies. For example, an emission coefficient of main technology (e.g. 50tCO 2 eq./ha) is adjusted by using a parameter of additional technology (e.g. 0.8 for 20% reduction technology). Therefore, countermeasures selection depends not only on cost and mitigation potential but also on combinations of the technologies. Mitigation amount of each technology is calculated from mitigation amount per unit area or animal where countermeasure is applied. The costs reported in the literatures are exchanged into costs in Cambodia using wage from NIS 16) based on the idea that the labor cost dominates the agricultural mitigation measures. Table 3 shows types of countermeasures, mitigation potential, cost, lifetime, annual applicable land area and total land area for applying technologies in the LULUCF sector used in this study. Then, the emissions reduction potential is calculated within the model based on the assumption that the annual effect will last for the time after introducing the measures (i.e. forest plantations). To reflect a characteristic of land-based mitigation measures in terms of mitigation cost and effects lasting over years, information of reduction effects, costs, and area used for the mitigation measures implemented in a year are passed to the next year. See (Hasegawa and Matsuoka, 2013) for more details 13) .
THE PRESENT AND FUTURE QUANTIFICATIONS
Data quantifications and assumptions were made to estimate GHG emissions both in the base and target year while countermeasures applied to reduce emissions were selected from Table 2 and 3.
(1) Land use change
Land use classification in this study followed the IPCC guideline in which six categories were classified including cropland, grassland, forestland, settlement, wetland, and other land 27) . The detail information on the assumptions and projection of land use change in 2010 and 2050 is shown in Table  4 . The assumptions were made based on the relevant documents and direct interviews with the relevant persons as shown in table 1 above. Cropland in 2010 was collected from MAFF 27), 28) and NIS 26) , while towards 2050 was collected from MoE 5) . Grassland in 2010 was collected from FAO 29) , while towards 2050 was referred to historical trend. It was observed that grassland had decreased annually by 80 thousand ha between 1992 and 1996 5) due to the increase of the agricultural land and the trend is expected to remain constant as the country needs more agricultural land. Therefore, this study assumed that grassland will continue to decrease until 2020 and is assumed to remain constant between 2020 and 2050 as the Government has to preserve for animal habitats and feeding. Forest land in 2010 was collected from RGC 7),8), 10) , while in 2050 is assumed to be the same as the Government's target to maintain forest cover by 60% 7), 10) . Settlement in 2010 was collected from Sovan 30), 44) and is assumed to increase to be proportionated to the population growth, which was around 1.14% per year towards 2050 31) . Wetland in 2010 was not fully acquired. According to an interview with Kim Sreng 32) , wetland in Cambodia is quite large covering the flooded forest, rice field and settlement (floating houses). However, the net wetland area in Cambodia was 83.46 thousand ha in 1996-1997 33), 34) . This study merged the inland water into wetland and is assumed to remain constant until 2050. Lastly, the other land was subtracted from the total country land and the above-mentioned land use categories. It can be observed from the table that the other land decreased substantially; however, the decrease did not only result from the increase of forest land but also from other land use categories. 
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(2) Livestock population The Government of Cambodia has set a goal to ensure food security, increase incomes, create employment and improve nutrition status for all people 8) . On this, National Strategic Planning Framework for Livestock (2015-2025) has been prepared with the objective to improve the livelihoods of small producers, household income and food security and to provide a safe and sufficient supply of livestock products to the consumers as well as for export 11),35) . On this, the government did not clearly point out how to feed the projected increases of livestock population; however, it reiterated that there is a need to improve animal health and increase of both quantity and quality of feeding sources 11) .
The detail information on the livestock requirement and projection in 2010 and 2050 is shown in Table 5 .
The number of dairy cattle was not acquired in 2010; it was, therefore, estimated from the total milk consumption 11) . Milk consumption was projected to increase from 108 thousand tons in 2010 to 191 thousand tons in 2020 and 75% of which was imported. Around 50 thousand dairy cattle are needed to produce 191 thousand tons of milk 11) (one dairy cattle can produce around 3.8 tons of milk per year). Then, the number of dairy cattle in 2010 was estimated. Besides, Cambodia could accommodate around 27 thousand dairy cattle in 2020 11) and we expected that the number of dairy cattle will increase in the future due to the increase of using improved dairy breeds and locally available feeding resources 11) . Hence, this study assumed that the number of dairy cattle from 2020 to 2050 will annually grow to be similar to the projected increasing rate of milk consumption between 2010 and 2020, which is around 6% 11) . The information on cattle and buffalo, sheep, goat, horse, pig and poultry population in 2010 was collected from MAFF 26),36) and NIS 11), 25) . Cattle and buffalo requirement towards 2020 was projected by RGC 11) , while towards 2050, this study assumed the annual growth rate to be similar to the Government's projection 9) , which is 3% per year. However, the number of buffalo is assumed to increase until 2030 and to remain constant until 2050 as buffalo meat is not preferred by Cambodians. Meanwhile, the number of horses, goats, and sheep towards 2050 is assumed to be similar to 2010 as most of Cambodians do not eat the meat from those animals.
The number of pig requirement towards 2020 was projected by the Government 11) , while towards 2050, this study assumed the annual growth rate to be similar to the Government's projection 9) , which is 3% per year. Furthermore, the poultry requirement towards 2020 was also projected by the Government 11) . It was indicated that the poultry requirement will grow slower than those of cattle and pigs in the future 11) . Hence, this study assumed that the poultry requirement will grow annually by around 1.5% towards 2050. The share of the duck requirement in 2050 is assumed to be similar to 2010's data, which was around 16% of the total poultry. 
(3) Cropland and crop yields
Cropland in this section refers to harvested areas. This study classified cropland areas into six main categories to make it more precise and easy to estimate. The detailed crop land classification and aggregation used for this study is shown in Table 6,  while Table 7 presents the detail information on cropland area in 2010 and 2050. Each cropland area in 2010 was collected from FAO 29) , MAFF 26),27), 28) , and NIS 25) . The rice harvested area towards 2050 was extrapolated from the historical trend. The rice harvested area had increased notably between 1980 and 2013 due to the increase of the population and export orientation and this trend is expected to remain constant in the future due to the population growth, available agriculture technologies and irrigation systems, and agriculture extension 26),27), 28) . In this study, we simply assumed the future increase in rice harvested area based on the historical trend since we did not have sufficient government plan on it. Since Cambodia's GDP per capita in 2050 was projected to grow to around 4,000 US$/capita/year (at 2000 constant price) 37) , we judged that future I_170 food diet might change slightly but not largely. Grain consumption is acceptable to be assumed to keep increasing at historical growth at the economic level; however, we would like to address creating more reliable future projection in the future study.
The Government will also increase cultivation times for some provinces where the irrigation systems are available so as to achieve the target to export one million tons of milled rice by 2015 28 ), 38) . The irrigation system in Cambodia covered 32% in 2010, while the rest was rain-fed agriculture 39) . The rice yield in 2010 was 3 tons/ha 26), 27) , which was lower than LAO PDR (3.5 tons/ha) and Vietnam (4.9 tons/ha) 40) due to the lack of irrigation system and low fertilizer usage, etc. The yield was projected to increase to about 3.3 tons/ha by 2018 9) . Furthermore, this study assumed that the rice yield in 2050 will increase to be similar to the world average 41) , which is 5.3 tons/ha. This is because the Government will rehabilitate the existing and construct more irrigation networks for crop intensification as well as increase fertilizer consumption. Similarly, the maize harvested area was observed to increase about 2 times between 1980 and 2010 with the average annual growth rate of around 2.12%; however, it was observed to decrease between 1990 and 2005 and to increase from 2005 onward 26),27), 42) . This study assumed that the maize harvested area will continue to grow until 2030 and is assumed to remain constant through to 2050. The maize yield in 2010 was 3.6 tons/ha 40) and increased to 4.4 tons/ha in 2012 43) . This study assumed that the maize yield will increase to be similar to the world average in 2050 41) , which is about 6.1 tons/ha. The yield increase is due mainly to available technologies and increasing demand of food for both people and animals as Cambodia is expected to become a developed country by 2050 9) . Currently, most of livestock animals are fed in pasture land 11),36) . Future situation might be changed and some animals might be grown by grains as well. Future increase in grains fed to livestock animals is partly considered as increase in production of crops including maize. And Cambodia as a Party to the Cartagena Protocol promulgated a Law on Biosafety in 2008 and prepared a National Action Plan on Biosafety and Modern Biotechnology (2010-2014), accordingly, in order to illustrate the government's commitment to interacting with the world community for safe handling of Genetically Modified Organism (GMO) products as stated in the Protocol 45) . The vegetable, fruit, and nut harvested areas were significantly increased between 1980 and 2010 26) and is expected to continue increase especially the land for cassava and mango as they are the main industrial crops for export 40) . This study assumed that the harvested areas will increase until 2020 and is assumed to remain constant until 2050 since the increase of these areas may come at the cost of forest area. The cassava yield in 2010 was 22.7 tons/ha 40) , the highest yield in the region. Therefore, this study assumed that the yield in 2050 is the same as in 2010.
The harvested oil crop area had increased from 1980 to 2005 and decreased afterward 26) . Therefore, this study assumed the harvested area in 2050 to be similar to 2005. The main driver in this category is soybean, which is the important source of food for human-beings. The soybean yield in 2010 was 1.5 tons/ha 40) and increased to 1.5 and 1.7 tons/ha in 2010 and 2012 43) , respectively. Due to limited country information, this study assumed that the yield in 2050 will increase to be in proportion to the historical growth between 2002 and 2010, which was 0.05 ton/year. The soybean yield is, therefore, expected to increase to 3.4 tons/ha by 2050, which is similar to the world average (3.2 tons/ha) 41) . The harvested sugar cane area had increased from 2 thousand ha in 1980 to 17 and 29 thousand ha in 2010 and 2013 42) , respectively. However, the expansion of this crop came at the expense of forest areas, which were contrary to the Government's target. This study assumed the harvested area in 2050 to be the same as in 2013. The sugar cane yield in 2010 was 19.7 tons/ha 27) and increased to 33.2 tons/ha in 2012 43) , which seemed high enough in Cambodia; it is, therefore, assumed to remain constant until 2050.
The main driver of the harvested other crop area is rubber plantation area, which the Government is planned to increase to about 400 thousand ha by 2020 46) and the plantation area is almost reached the target recently 42) . It was observed that the expansion of the land may come at the cost of forest area. Thus, this study assumed that the total harvested area of other crop will increase to about 430 thousand ha in 2020 and is assumed to remain constant until 2050. The rubber yield in 2010 was 1.1 tons/ha 43) and was projected to increase to around 1.7 tons/ha in 2018 9) .
Due to limited information, the yield through to 2050 is extrapolated from the historical growth. 
(4) Fertilizer consumption
Cambodia has a comparatively low fertilizer usage rate; the amount of ammonia applied in paddy cultivation was one third that of Lao PDR and Thailand, and 15% that of Vietnam 43) . Nitrogen fertilizer per unit of harvested area by crop is estimated by using the cross-entropy methodology 47) using total fertilizer consumption (214 thousand tons in 2010 35), 48) ) and fertilizer input per harvested area by crop in 2010 49) . Fertilizer supply in Cambodia has increased rapidly over the last few years, especially since the launch of the rice export policy. Hence, this study assumed that fertilizer consumption will increase in proportion to the projected increase of crop yields in the future. The FAO 50) study showed clear relationships between fertilizer amount and crop yields then we assumed fertilizer increases in proportion to crop yields.
RESULTS
The emission sources used in this study followed IPCC (2006) 25) . Table 8 indicates GHG emissions in the BL case (without mitigation technologies) from agriculture and LULUCF sectors in a 10-year interval from 2010 to 2050, while Table 9 presents GHG mitigation potential in a 10-year interval, applied from 2020 to 2050. (1) GHG emissions from the AFOLU sector The results yield that the AFOLU sector in Cambodia was a net sink with total carbon sink of around 0.94MtCO 2 eq./year in 2010 and becomes a net emitter with total GHG emissions of around 13.98MtCO 2 eq./year in 2050. GHG emissions from the agricultural sector are projected to increase about 3 times in 2050 compared to 2010. Among them, rice cultivation (3C7, this code represents categories of emission and sinks in IPCC (2006) 25) ) was the highest contributor, contributing about 65% of total GHG emissions in 2010 and is projected to increase about 2 times in 2050; followed by enteric I_172 fermentation (3A1), which contributed about 17% in 2010 and is expected to increase about 3 times in 2050. Meanwhile, managed soil (3C4-3C6) contributed to about 16% in 2010 and will increase about 5 times, which is the highest incremental rate among other sources. The smallest contributor was manure management (3A2), contributing to about 2% in 2010 and will increase about 2 times in 2050.
The LULUCF sector was a net sink with total carbon sink of around 27MtCO 2 eq./year in 2010. Among them, change in forest and other woody biomass stocks (5A) contributed to about 72%, while the rest contributed by forest and grassland conversion (5B). Carbon sinks from 2020 to 2050 in 5B shows carbon uptake along with growth of planted forest in 2015 to meet the Government's target in 2015. The result yields that the sink capacity increases significantly from 2010 to 2020 and remains constant until 2050.
(2) Mitigation potentials in the agricultural sector Table 10 indicates that the higher the costs the larger the economic mitigation potentials in 2050. The result illustrates that the cost of less than 0US$/tCO 2 eq. generates a mitigation potential of 5.96MtCO 2 eq./year. The rice cultivation (3C7) is the largest contributor, followed by enteric fermentation (3A1), while managed soil (3C4-3C6) cannot be applied under the cost of less than 0US$/tCO 2 eq. Meanwhile, the cost of less than 10US$/tCO 2 eq. generates emissions reduction potential of about 20.55MtCO 2 eq./year. The rice cultivation (3C7) still contributes the biggest emissions reduction potential of about 77%, followed by enteric fermentation (3A1) (11%), while managed soil (3C4-3C6) contributes around 1.9%. The manure management (3A2) contributes the smallest share of 2%. The cost ranging over 10US$/tCO 2 eq. does not cause a great increase in emissions reduction potential. This indicates that agricultural countermeasures are relatively low cost and most of the effects are applied with the cost of less than 10US$/tCO 2 eq. The maximum mitigation potential without considering economic constraints (technical potential) is expected to reduce emissions by 22.65MtCO 2 eq./year in 2050, about 1.5 times higher than the cost of less than 10US$/tCO 2 eq. (3) Mitigation potentials in the LULUCF Sector Table 11 shows GHG emissions mitigation potential in the different costs in Cambodia. This table indicates that the reduced impact logging dominated the other mitigation measures because the land for forest plantation is limited due to cropland and settlement expansion. The result yields that the cost of less than 0US$/tCO 2 eq. generates a mitigation potential of around 0MtCO 2 eq./year. It implies that mitigation measures cannot be applied under the cost of less than 0US$/tCO 2 eq. Meanwhile, the cost of less than 10US$/tCO 2 eq. generates mitigation potential of around 0.01MtCO 2 eq./year and can be applied only with agro-forestry (AGF). The cost of less than 20US$/tCO 2 eq. generates GHG emissions mitigation potential of around 0.02MtCO 2 eq./year, while the cost ranging from less than 50US$/tCO 2 eq. and above contributes to the same mitigation potentials of around 8.89MtCO 2 eq./year. The result suggests that the cost of less than 50US$/tCO 2 eq. is the most cost effective mitigation potential in Cambodia whereby reduced impact logging (RIL) generates the largest mitigation potentials, followed by agro-forestry (AGF) and reforestation-fast growing species (RFS). The maximum mitigation potential at the cost without considering economic constraints (technical potential) is expected to mitigate GHG emissions by around 8.89MtCO 2 eq/year in 2050.
DISCUSSION
According to the results, the agricultural sector is a net emitter and the cumulative emissions increase considerably between 2010 and 2050. In contrast, the LULUCF sector is a net carbon sink in 2010 and 2050. The estimated results of emissions by sources in the agricultural sector in 2010 of this study were very similar to the SNC's one ( Figure  1) ; however, in the LULUCF sector, this study found that both emissions and sink capacity were slightly lower than the SNC's ones in the base year ( Figure 2 ). This may result from the differences in assumptions and limited access to data in the SNC. The result yields that the most effective mitigation measures in the agricultural sector can be applied with the cost of less than 10US$/tCO 2 eq.; however, it cannot be applied under the LULUCF sector where the most plausible mitigation measures are applied with the cost of less than 50US$/tCO 2 eq. Besides, the mitigation potential in the AFOLU sector will be much higher than that of the energy sector. BL emissions are projected to be about 20.8MtCO 2 eq./year in the energy sector in 2045 under the SNC 5) and about 66.8 MtCO 2 eq./year in the AFOLU sector in 2050 for this study. From the BL emissions, 5.4MtCO 2 eq./year (26%) of energyinduced emissions 5) and 31.5 MtCO 2 eq./year (47%) of the AFOLU sector can be mitigated at maximum. Therefore, the application of mitigation measures in the AFOLU sector has a greater potential to reduce emissions at this cost level in Cambodia. Furthermore, this study suggests that the land limitation to apply mitigation measures in the LULUCF sector is one of the main challenges to increase mitigation potentials since increase of land area for forest plantation will decrease other land areas (e.g. cropland and settlement), while the SNC does not take the land limitation into account. In order to improve the future analysis, additional studies are needed especially by combining the model to another model to assess mitigation potential under different assumptions; for instance, improving crop intensity and productivity can reduce the demand for cropland area, building more compact cities can reduce the demand for settlement area, and improving feeding sources and alternative healthy diet can reduce meat demand from livestock, etc. Thus, Cambodia has more land to increase forest plantations, which helps reduce deforestation and increase reforestation and afforestation, etc. 
FINAL REMARKS
The Government strongly reaffirmed that the country development must adhere to the agricultural sector not only at present but also in the future. The AFOLU sector contributed more than 90% of total national GHG emissions in 2000. By implementing mitigation measures in this sector, Cambodia is expected to contribute not only to reducing anthropogenic GHG emissions but also improving land management, crop productivity and ensuring sustainable forest management. The results of this study are expected to play a very important role to brainstorm and provide insights for the Government to formulate the national policy or strategy for climate change mitigation in the AFOLU sector.
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This study explores GHG mitigation potential under different costs and mitigation measures whereby the following findings are discovered.
-Under the baseline case, the AFOLU sector is projected to change from a net carbon sink (0.94MtCO 2 eq./year) in 2010 to a net emitter (13.98MtCO 2 eq./year) in 2050; -In the agricultural sector, GHG emissions are projected to increase about 3 times in 2050; -The cost of less than 0US$/tCO 2 eq. generates mitigation potentials of 5.96MtCO 2 eq./year; -The cost of less than 10US$/tCO 2 eq. generates emissions reduction of 20.55 MtCO 2 eq./year; -The cost ranging over 10US$/tCO 2 eq. does not cause a great increase in emissions reduction; -The technical mitigation potential is expected to reach 22.65MtCO 2 eq./year in 2050; -In the LULUCF sector, the carbon sink capacity is projected to increase from 27MtCO 2 eq./year in 2010 to 53MtCO 2 eq./year in 2050; -The cost of less than 0US$/tCO 2 eq. generates mitigation potentials of 0MtCO 2 eq./year; -The cost of less than 10US$/tCO 2 eq. generates mitigation potential of 0.01MtCO 2 eq./year; -The cost of less than 20US$/tCO 2 eq. generates mitigation potential of 0.02MtCO 2 eq./year; -The cost of less than 50 US$/tCO 2 eq. and above reduces emissions of (8.89tCO 2 eq./year); -The technical mitigation potential is expected to reach 8.89MtCO 2 eq./year in 2050; and -In sum, the cost of less than 10US$/tCO 2 eq. is the most effective mitigation potentials for the agricultural sector and of 50US$/tCO 2 eq. for the LULUCF sector.
